1 



DESCRIPTION 
CLEANING DEVICE 

5 Technical Field 

[0001] The present invention relates to cleaning devices 

applied to image forming apparatuses for forming images on paper 
by transferring toner images formed on the outer circumferential 
portions of the image holding bodies, for eliminating residual 
10 toner and paper dust which attach to outer circumferential 
portions of image holding bodies. 
Background Art 

[0002] Conventional methods for transporting paper 

(including recording media such as OHP, etc. ) to an image forming 

15 portion when forming images in an image forming apparatus include 
a first paper feeding method for feeding paper to the image forming 
portion from a paper feeding cassette disposed in the interior 
of the device body and a second paper feeding method for feeding 
paper to the image forming portion from a manual paper feeding 

20 tray disposed in the exterior of the device body. 

[0003] During image formation, paper that is stored in the 

above-mentioned paper feeding cassette and manual paper feeding 
tray is selectively fed one sheet at a time, and images are formed 
as the paper is transported to the image forming portion via 

25 a paper transporting route. Here, the paper is separated one 
sheet at a time by a separating member, as the paper is fed one 
sheet at a time. Talc material (bleaching agents, extending 
agents, and so on; it seems that the main component is Si0 2 ) , 
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which is paper dust contained in the paper, therefore separate 
from the paper, for example, through friction between the paper 
and the separating member. This paper dust attaches to and 
accumulates on transporting rollers, which are disposed along 
5 a paper transporting route, as well as an outer circumferential 
portion of a photosensitive body (an image bearing member) which 
is provided in the image forming portion, as being charged due 
to friction with the transporting rollers and so on, thereby 
inviting a drop in image quality. 

10 [0004] For example, as shown in FIG. 6, the paper dust P, 

which attaches to the outer circumferential portion of a 
photosensitive body 31, is eliminated by a cleaning unit 35 
together with residual toner which remains on the outer 
circumferential portion of the photosensitive body 31 after 

15 transfer to the paper of a toner image formed on the outer 
circumferential portion of the photosensitive body 31. The 
cleaning unit 35 is disposed on the outer circumferential portion 
of the photosensitive body 31 further downstream in a rotating 
direction of the photosensitive body 31 indicated by the arrow 

20 Y in FIG. 6 than the position at which the toner image, which 
is formed on the outer circumferential portion of the 
photosensitive body 31, is transferred to the paper, and is 
provided, in the main unit body in which is formed an open portion 
35a, with a cleaning blade 35c and a toner catching sheet 35e 

25 whose rigidity is set sufficiently high that an apical portion 
does not separate from an image bearing member 31 due to vibration . 
[0005] The open portion 35a collects into the cleaning unit 

35 residual toner and so on which has been scraped off. The 
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cleaning blade 35c partially touches the outer circumferential 
portion of the photosensitive body 31 and scrapes off the residual 
toner and the paper dust P attached to the outer circumferential 
portion of the photosensitive body 31. The toner catching sheet 
5 35e prevents the scraped-of f residual toner and so on from falling 
onto the paper transporting route and elsewhere, without being 
collected from the open portion 35a. 

[0006] At this time, toner with high fluidity is collected 

from the open portion 35a after separating from members such 

10 as the cleaning blade 35c which touches the outer circumferential 
portion of the photosensitive body 31, but the paper dust P has 
low fluidity and therefore separates with difficulty and 
accumulates on members such as the cleaning blade 35c which touches 
the outer circumferential portion of the photosensitive body 

15 31. 

[0007] The paper dust P separates from members on which 

it has accumulated after a certain amount has accumulated, and 
is partially collected from the open portion 35a, but the majority 
reattaches to the outer circumferential portion of the 

20 photosensitive body 31 and mixes into the developer tank and 
so on disposed in the outer circumferential portion of the 
photosensitive body 31. When the paper dust P mixes into the 
developer tank, it interferes with proper charging of the toner 
due to differences in charge characteristics between toner and 

25 paper dust (Si0 2 ) , thereby encouraging generation of uncharged 
toner, which creates a drop in image quality and blurred images. 
In particular , as shown in FIG. 6, the paper dust P which separates 
from the cleaning blade 35c readily accumulates on the toner 
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catching sheet 35e after falling, the aperture area of the open 
portion 35a is narrowed by the accumulated paper dust P, and 
the ability to collect the residual toner and the paper dust 
P drops* Since the toner catching sheet 35e is located further 
5 upstream in a rotating direction of the photosensitive body 31 
than the cleaning blade 35c, the paper dust P easily accumulates 
at portions in contact with the outer circumferential portion 
of the photosensitive body 31 and the vicinity thereof, so the 
paper dust P which has accumulated thereby separates and falls 

10 onto the paper transporting route or paper onto which the toner 
image has been transferred, causing a drop in image quality. 
[0008] Accordingly, recent image forming apparatuses abut 

a cleaning roller, which has a larger coefficient of kinetic 
friction than the coefficient of kinetic friction of a feed roller 

15 and a surface of a separating member abutting the feed roller, 
against the outer circumferential portion of the feed roller 
and the surface of the separating member, thereby eliminating 
paper dust and so on which attaches to the outer circumferential 
portion of the feed roller and the surface of the separating 

20 member by the difference in the coefficients of kinetic friction . 
(See, for example, Patent document 1.) With the configuration 
of in Patent document 1, the paper dust and so on which attaches 
to the outer circumferential portion of the cleaning roller is 
eliminated by the cleaning blade which abuts the outer 

25 circumferential portion of the cleaning roller. 

[000 9] Furthermore, there are also examples of image forming 

apparatuses which eliminate paper dust attached to the outer 
circumferential portion of the photosensitive body by providing 
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a capturing brush to a cleaning device, which collects residual 
toner disposed on the outer circumferential portion of the 
photosensitive body, such that it touches the outer 
circumferential portion of the photosensitive body, and applying 
5 a voltage to the capturing brush. (See, for example, Patent 
document 2 . ) 

Patent document 1: JP H11-106O73A 

Patent document 2: JP 2000-81819A 

10 Disclosure of Invention 

Problems to be Solved by the Invention 

[0010] However, with the configuration of Patent document 

1, even if a cleaning portion is disposed with the paper dust 
not in a charged state, the eliminating effect is incomplete, 
15 and elimination of paper dust is insufficient. Furthermore, a 
cleaning roller must additionally be provided, increasing cost 
and enlarging the apparatus. 

[0011] Moreover, while it is possible to capture paper dust 

in a charged state which is attached to the outer circumferential 

20 portion of the photosensitive body using the capturing brush 
with the configuration of Patent document 2, not only does 
application of a voltage to the capturing brush which touches 
the outer circumferential portion of the photosensitive body 
invite deterioration of the photosensitive body (because the 

25 voltage applied in order to eliminate the paper dust is close 
to the saturation charge potential of the photosensitive body) , 
but problems are also caused in image formation on the next paper 
which is transported* 
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[0012] The present invention has an object of providing 

a cleaning device which efficiently eliminates paper dust 
attached to the outer circumferential portion of the 
photosensitive body without scratching the outer circumferential 
5 portion of the photosensitive body while eliminating residual 
toner. 

Means for Solving Problem 

[0013] The cleaning device according to the present 

invention comprises a cleaning unit which is provided with an 

10 open portion disposed opposite an outer circumferential portion 
of an image bearing member and is disposed downstream of a position 
for transferring to a paper a toner image which is formed on 
the image bearing member; a cleaning blade, for scraping off 
residual toner attached to the image bearing member, which is 

15 provided in the interior of the cleaning unit and wherein an 
apical portion abuts the outer circumferential portion of the 
image bearing member ; anda toner catching sheet disposed upstream 
in a rotating direction of the image bearing member from the 
open portion of the cleaning unit, said toner catching sheet 

20 being provided in the interior of the cleaning unit and parallel 
in a lengthwise direction to an axial direction of the image 
bearing member; a first end portion of the toner catching sheet 
in a direction perpendicular to the lengthwise direction being 
affixed to the cleaning unit, a second end portion of the toner 

25 catching sheet opposed to the first end portion abutting the 
outer circumferential portion of the image bearing member, and 
the free length of the toner catching sheet f romanaf f ixedposition 
of the first end portion until the position at which the second 
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end portion abuts the outer circumferential portion of the image 
bearing member being determined in the lengthwise direction by 
an amount of paper dust buildup on the outer circumferential 
portion of the image bearing member* 
5 [0014] With this configuration, the free length of the toner 

catching sheet which is provided in the cleaning unit is determined 
by the amount of paper dust buildup attached to the outer 
circumferential portion of the image bearing member which opposes 
the toner catching sheet in the lengthwise direction (the axial 

10 direction of the image bearing member) , In other words, in the 
lengthwise direction of the toner catching sheet, the free length 
of the portion opposing a location where there is a large amount 
of paper dust buildup on the outer circumferential portion of 
the image bearing member differs from the free length of the 

15 portion opposing a location where there is a small amount of 
paper dust buildup on the outer circumferential portion of the 
image bearing member. 

[0015] On the other hand, paper dust separates from paper 

when the paper is separated one sheet at a time by the separating 

20 member, when the stored paper is transported from the paper feeding 
cassette, etc. f to a position where the toner image is transferred. 
The paper is therefore transported with the paper dust attached 
to portions which come in contact with the separating member. 
The paper dust is charged through friction with the transporting 

25 rollers and so on during transportation of the paper, and therefore 
attaches to the outer circumferential portion of the image bearing 
member during transfer of the toner image to the outer 
circumferential portion of the image bearing member. For this 
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reason, the amount of paper dust which attaches to the outer 
circumferential portion of the image bearing member differs in 
the axial direction of the image bearing member, or in other 
words, in the lengthwise direction of the cleaning unit* 
5 [0016] Since paper dust has low fluidity, the paper dust 

which is scraped off by the cleaning blade readily accumulates 
on the toner catching sheet. Moreover, the toner catching sheet 
touches the outer circumferential portion of the image bearing 
member, so the paper dust also accumulates at portions of the 

10 toner catching sheet which touch the outer circumferential 
portion of the image bearing member and the vicinity thereof. 
Therefore, the amount of paper dust which accumulates on the 
toner catching sheet in the lengthwise direction varies depending 
on the amount of paper dust buildup on the opposing outer 

15 circumferential portion of the image bearing member. 

[0017] Here, the toner catching sheet vibrates through 

transmission of vibration from a drive of a transporting screw, 
etc., which is provided in the interior of the cleaning unit. 
The amplitude of the vibration grows with the length of the free 

20 length described above* Accordingly, the vibration is large at 
portions of the toner catching sheet where the free length 
described above is long, and paper dust is more easily eliminated 
which has built up on the outer circumferential portion of the 
image bearing member. 

25 [0018] Accordingly, by making a first free length 

corresponding to a location at which there is a large amount 
of paper dust buildup on the outer circumferential portion of 
the image bearing member longer than a second free length 
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corresponding to a location at which there is a small amount 
of paper dust buildup on the outer circumferential portion of 
the image bearing member on the toner catching sheet, the paper 
dust which has accumulated on portions opposite locations at 
5 where there is a large amount of paper dust buildup on the toner 
catching sheet can more easily be separated* The paper dust 
therefore does not clump by accumulating on the toner catching 
sheet, but rather separates and flows into the cleaning unit 
from the open portion which is located downstream in the rotating 
10 direction of the image bearing member from the toner catching 
sheet by riding the flow of wind created by rotation of the image 
bearing member. 

[0019] In another embodiment of the present invention, in 

addition to the toner catching sheet, a paper peeling claw is 
15 also provided, being provided upstream of the cleaning unit and 
abuttable to the image bearing member, for peeling from the image 
bearing member the paper onto which the toner image is transferred 
when it abuts the image bearing member. 

[0020] The paper peeling claw causes the toner catching 

20 sheet to vibrate by touching the toner catching sheet when abutting 
and separating. 

[0021] At the same time as the paper peeling claw abuts 

or separates from the image bearing member, it touches the toner 
catching sheet, and the toner catching sheet thereby vibrates 
25 and the paper dust separates. 
Effects of the Invention 

[0022] The amplitude of the portions opposing locations 

where there is a large amount of paper dust buildup on the outer 
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circumferential portion of the image bearing member of the toner 
catching sheet can be made larger than the amplitude of the portions 
opposing locations where there is a small amount of paper dust 
buildup on the outer circumferential portion of the image bearing 
5 member of the toner catching sheet. The paper dust can thereby 
more efficiently separate from the image bearing member. 
[0023] Further, the toner catching sheet can be caused to 

vibrate by operation of the paper peeling claw which peels the 
paper from the outer circumferential portion of the image bearing 
10 member. There is no need to provide a special mechanism for 
causing this vibration separate from the paper peeling claw, 
making it possible to realize a compact and inexpensive device. 
Brief Description of the Drawings 

[0024] [FIG. 1] FIG. 1 is a cross-sectional view showing 

15 a general configuration of an image forming apparatus including 
a cleaning device according to an embodiment of the present 
invention; 

[FIG, 2] FIG . 2 is a cross-sectional view showing a partial 
enlargement of an image forming portion provided in the image 
20 forming apparatus in which the cleaning device is applied; 

[ FIG* 3] FIG . 3 is a cross-sectional view showing a partial 
enlargement of the image forming portion provided in the image 
forming apparatus in which the cleaning device is applied; 

[ FIG. 4] FIG. 4 is a lateral cross-sectional view and a 
25 planar view showing the exterior of a paper separating member 
in a paper feeding portion of the image forming apparatus; 

[FIG. 5] FIG. 5 is a cross-sectional view showing a partial 
enlargement of the image forming portion including the cleaning 
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device according to an embodiment of the present invention; 

[FIG. 6] FIG. 6 is a cross-sectional view showing a partial 
enlargement of the image forming portion including the cleaning 
device to which is provided a highly rigid toner catching sheet; 
5 [FIG. 7] FIG. 7 is a cross-sectional view showing a partial 

enlargement of the image forming portion provided in the image 
forming apparatus in which a cleaning device according to another 
embodiment of the present invention is applied; 

[FIG, 8] FIG, 8 is a lateral cross-sectional view and a 
10 planar view showing the exterior of a paper separating member 
in a paper feeding portion of the apparatus; 

[FIG- 9] FIG* 9 is an abbreviated view of an outer 
circumference of an image bearing member; 

[FIG, 10] FIG- 10 is a cross-sectional view showing a partial 
15 enlargement of the image forming portion provided in the image 
forming apparatus in which the cleaning device is applied. 
Best Mode for Carrying Out the Invention 

[0025] FIG. 1 is a cross-sectional view showing a general 

configuration of an image forming apparatus in which a cleaning 
20 device according to an embodiment of the present invention is 
applied . 

[0026] An image forming apparatus 100, which is the present 

invention, has a copier mode, a printer mode, and a fax mode 
as image forming modes for forming images on paper {including 
25 recording media such as OHP, etc.), each mode being selected 
by a user, and is capable of performing two-sided printing. 
[0027] The image forming apparatus 100 is made up of a 

document reading portion 10, a paper feeding portion 2 0, an image 
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forming portion 30, a paper ejecting portion 40, and an operating 
panel portion and controlling portion and so on which are not 
shown in the drawings. The document reading portion 10 is 
disposed in an upper portion of the main apparatus body, and 
5 is made up of a platen glass 11, a document placement tray 12, 
an optical scanning system 13, and so on. The optical scanning 
system 13 has a light source 14, reflecting mirrors 15a through 
15c, an optical lens 16, and a CCD (charge coupled device} 17, 
The light source 14 irradiates light on documents placed on the 

10 platen glass 11 or documents transported from the document 
placement tray 12 along a document transporting route R. The 
plurality of reflecting mirrors 15a through 15c reflect reflected 
light from the document and direct it to the optical lens 16 . 
The optical lens 16 focuses the reflected light directed by the 

15 reflecting mirrors 15a through 15c and directs it to the CCD 
17 . The CCD 17 performs photoelectric conversion on the focused 
reflected light. 

[0028] The paper feeding portion 20 is disposed in a lower 

portion of the main apparatus body and is made up of a paper 

20 feeding cassette 21, a manual tray 22, a paper feeding roller 
23, a separating member 24, and so on. The paper feeding tray 
21 and the manual tray 22 hold paper to be fed to the paper 
transporting route S during image formation. The paper feeding 
roller 23 rotates and transports paper contained in the paper 

25 feeding tray 21 and so on to the separating member 24. The 
separating member 24 is made up of a feed roller 24a, a plate 
member 24b, and so on, and transports the paper, which has been 
transported by the paper feeding roller 23, to the paper 
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transporting route S one sheet at a time when the paper is 
transported with a plurality of sheets overlapping. The feed 
roller 24a abuts a surface of the plate member 24b, which has 
a lower friction coefficient than the outer circumferential 
5 portion, and transports to the paper transporting route S only 
a single sheet of paper on the side of the feed roller 24a when 
the paper is transported from the paper feeding roller 23 stacked 
in a plurality of sheets. For example, in a case in which two 
sheets of paper are transported from the paper feeding roller 

10 23, the paper on the side which touches the plate member 24b 
is stopped on the surface of the plate member 24b by the friction 
with the plate member 24b, so only the paper on the side which 
touches the outer circumferential portion of the feed roller 
24a is transported to the paper transporting route S via friction 

15 with the feed roller 24a and the rotation of the feed roller 
24a. 

[0029] The image forming portion 30 is disposed on the side 

of the manual tray 22 below the document reading portion 10 and 
has a laser scanning unit ("LSU") 37 , a photosensitive body 31 

20 which is the image bearing member of the present invention, and 
a fixing device 36, and is configured with a charging device 
32, a developing device 33, an image transferring device 34, 
and a cleaning unit 35 disposed around the photosensitive body 
31 in this order along the direction of the arrow Y which is 

25 the rotating direction of the photosensitive body 31. 

[0030] The paper ejecting portion 40 is disposed above the 

paper feeding tray 21 and is made up of a paper ejecting roller 
41, a paper ejection tray 42, and so on. The paper ej ecting roller 
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41 ejects paper, which has been transported along the paper 
transporting route S, to the paper ejection tray 42. Further, 
the paper ejecting roller 41 can rotate in reverse, so when image 
formation is performed on both sides of the paper, it chucks 
5 paper which has been transported along the paper feeding route 
S and on which image formation is complete on the front surface 
and then rotates in a direction opposite the rotating direction 
for ejecting the paper and transports the paper to a paper 
transporting route S T . The front and rear surfaces of the paper 

10 are thereby reversed, the rear surface is opposed to the 
photosensitive body 31, and a toner image is transferred to the 
rear surface. The paper ejection tray 42 stores paper which has 
been ejected from the paper ejecting roller 41 and on which image 
formation is complete. The separating member 24 according to 

15 the embodiment of the present invention is disposed opposing 
a central section of the transported paper in a direction 
perpendicular to a paper transporting direction. The 
controlling portion controls all operations of the image forming 
apparatus 100 described above . 

20 [0031] When copying an image of a document onto the paper 

in copier mode, the document to be copied is placed on the platen 
glass 11 of the document reading portion 10 or the document 
placement tray 12, settings such as number of sheets to print 
and printing scale are entered by pressing input keys provided 

25 in the operating panel portion, and a copying operation is started 
by pressing a start key which is not shown in the drawings. 
[0032] Once the" start key is pressed, in the image forming 

apparatus 100, the paper feeding roller 23 rotates and the paper 
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is fed to the paper transporting route S. The fed paper is 
transported to a registration roller 51 which is provided along 
the paper transporting route S. 

[0033] An apical portion in the transporting direction of 

5 the paper which has been transported to the registration roller 
51 is chuckedby the registration roller 51 such that it is parallel 
with an axial direction of the registration roller 51, in order 
to position it to match the toner image which is formed on the 
outer circumferential portion of the photosensitive body 31 which 

10 is to be transferred to the paper. 

[0034] Image data read by the document reading portion 10 

is sent as print data to the LSU 37 after being subjected to 
image processes under the conditions entered using the input 
keys and so on. The LSU 37 forms an electrostatic latent image 

15 by irradiating the outer circumferential portion of the 
photosensitive body 31, which has been charged to a predetermined 
potential by the charging device 32, via a polygon mirror and 
various lenses which are not shown in the drawings , based on 
the image data. Thereafter, the toner which is attached to a 

20 surface of an MG roller 33a which is provided in the developing 
device 33 is attracted to the outer circumferential portion of 
the photosensitive body 31 by the potential difference with the 
outer circumferential portion of the photosensitive body 31, 
and the electrostatic latent image is visualized. 

25 [0035] Thereafter the paper, which is chucked by the 

registration roller 51 and the toner image formed on the outer 
circumferential portion of the photosensitive body 31 are 
positioned by the registration roller 51 and the paper is 
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transported between the photosensitive body 31 and the image 
transferring device 34. Next, the toner image on the outer 
circumferential portion of the photosensitive body 31 is 
transferred to the paper using an image transferring roller which 
5 is provided in the image transferring device 34 and which is 
not shown in the drawings. Heat and pressure are applied to the 
paper on which transfer of the toner image is complete as it 
passes the fixing device 36, the toner image thereby being fused 
and fixed, and the paper is ejected to the paper ejection tray 

10 42 by the paper ejecting roller 41. 

[0036] Residual toner, paper dust, and so on, which are 

attached to the outer circumferential portion of the 
photosensitive body 31 after transfer of the toner image to the 
paper are collected by the cleaning unit 35. 

15 [0037] FIG. 2 is a cross-sectional view showing a partial 

enlargement of the image forming portion provided in the image 
forming apparatus in which a cleaning device according to an 
embodiment of the present invention is applied* 
[0038] As shown in FIG. 2, the cleaning unit 35 is formed 

20 in a housing 35b such that the open portion 35a opposes the outer 
circumferential portion of the photosensitive body 31. The 
cleaning unit 35 is provided with a cleaning blade 35c, a 
transporting screw 35d, and a toner catching sheet 35e. 
[0039] The cleaning blade 35c is affixed at one end portion 

25 in the direction perpendicular to with the lengthwise direction 
parallel to the axial direction of the photosensitive body 31 
close to a top edge portion of the open portion 35a, while the 
other end portion, which opposes the above-mentioned end portion, 
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abuts the outer circumferential portion of the photosensitive 
body 31 with a predetermined abutting force and scrapes off the 
residual toner and the paper dust on the outer circumferential 
portion of the photosensitive body 31. The transporting screw 
5 35d is rotatably supported in the interior of the housing 35b 
and transports the residual toner and the paper dust which were 
scraped off the outer circumferential portion of the 
photosensitive body 31 from the interior of the housing 35b into 
an external collected toner storing box which is not shown in 

10 the drawings. The toner catching sheet 35e is affixed at one 
end portion in the direction perpendicular to the lengthwise 
direction parallel to the axial direction of the photosensitive 
body 31 close to a bottom edge portion of the open portion 35a 
and is formed of a resin film with a polarity opposite to that 

15 of the charge characteristics of the toner. The toner catching 
sheet 35e touches at the other end portion, which is opposite 
the affixed end portion, the outer circumferential portion of 
the photosensitive body 31 . The toner catching sheet 35eprevents 
the residual toner and the paper dust which are scraped off the 

20 outer circumferential portion of the photosensitive body 31 from 
falling or leaking to the exterior. 

[0040] The paper peeling claw 38 is disposed between the 

image transferring device 34 on the outer circumferential portion 
of the photosensitive body 31 and the cleaning unit 35 and peels 
25 from the photosensitive body 31 the paper onto which has been 
transferred the toner image at a section where the image 
transferring device 34 and the photosensitive body 31 oppose 
to each other. 
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[0041] Here, the toner catching sheet 35e has been formed 

of a resin film with charge characteristics of a polarity opposite 
that of the toner because the residual toner and the paper dust 
attached to the outer circumferential portion of the 
5 photosensitive body more easily attaches to the toner catching 
sheet and is more easily eliminated from the outer circumferential 
portion of the photosensitive body because the residual toner 
and the paper dust which are electrically attached to the outer 
circumferential portion of the photosensitive body can be 

10 attracted to the toner catching sheet by the charge 
characteristics. This is because using a resin film prevents 
scratching the outer circumferential portion of the 
photosensitive body. Note that the thickness of the toner 
catching sheet 35e is preferably between 0.05 mm and 0.01 mm. 

15 If the thickness is greater, the outer circumferential portion 
of the photosensitive body 31 is more easily scratched, and if 
the thickness is less, the form of the toner catching sheet 35e 
becomes difficult to maintain. 

[0042] FIG. 3 is a view showing a partial enlargement of 

20 the exterior of the cleaning device according to the embodiment 
of the present invention. As shown in FIG. 3, the toner catching 
sheet 35e is affixed at a first end portion in the direction 
perpendicular to the lengthwise direction to the housing 35b 
by a sheet attaching member 35f- The sheet attaching member 35f 
25 is cut out at a central section in the lengthwise direction on 
the side of the toner catching sheet 35e. 

[0043] Accordingly, as shown in FIG. 4(A) and FIG. 4(B), 

the affixed positions on the side of the first end portion in 
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the direction perpendicular to the lengthwise direction of the 
toner catching sheet 35e differ at the central section in the 
lengthwise direction and in other sections, 

[0044] Therefore, a free length LI shown in FIG. 4 (A) from 

5 the affixed position in the central section in the lengthwise 
direction of the toner catching sheet 35e to the position at 
which the second end portion touches the outer circumferential 
portion of the photosensitive body 31 is longer than a free length 
L2 shown in FIG . 4 (B) from the above-mentioned affixed position 

10 outside the central section in the lengthwise direction of the 
toner catching sheet 35e to the position at which the second 
end portion touches the outer circumferential portion of the 
photosensitive body 31. As shown by the arrows in FIG. 4 (A) and 
FIG. 4 (B) , the cleaning unit 35 vibrates due to driving by the 

15 transporting screw 35d, etc. Accordingly, the amplitude at the 
central section in the lengthwise direction of the toner catching 
sheet 35e, which has the free length LI longer than the free 
length L2, is larger than other sections than the central section 
in the lengthwise direction of the toner catching sheet 35e. 

20 As a result, in the central section in the lengthwise direction 
of the toner catching sheet 35e, the second end portion easily 
separates from and abuts the outer circumferential portion of 
the photosensitive body 31 during vibration. 

[0045] Here, the majority of the paper dust is generated 

25 through friction and so on between the paper and the separating 
member 24 when the paper, which is transported from the paper 
feeding tray 21, etc., during image formation, is separated one 
sheet at a time by the separating member 24. In this embodiment 
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of the present invention, the separating member 24 touches the 
paper in the central section of the paper in a sub scanning 
direction, and the paper dust is generated f romthe central section 
of the paper in a sub scanning direction. 
5 [004 6] The paper dust is charged through friction with the 

transporting rollers and soon, which are not shown in the drawings, 
during transportation of the paper, and therefore attaches to 
the outer circumferential portion of the photosensitive body 
31 during transfer of the toner image on the outer circumferential 

10 portion of the photosensitive body 31. 

[0047] Accordingly, locations where there is a large amount 

of paper dust buildup on the outer circumferential portion of 
the photosensitive body 31 are locations opposite the central 
section of the paper in the sub scanning direction, so the amount 

15 of paper dust which attaches to the outer circumferential portion 
of the photosensitive body 31 differs in the axial direction 
of the photosensitive body 31, 

[0048] On the other hand, paper dust has low fluidity, so, 

as shown in FIG. 5(A), the paper dust P which is scraped off 

20 by the cleaning blade 35c easily accumulates on the toner catching 
sheet 35e. Moreover, the toner catching sheet 35e touches the 
outer circumferential portion of the photosensitive body 31, 
so the paper dust also easily accumulates at portions of the 
toner catching sheet 35e which touch the outer circumferential 

25 portion of the photosensitive body 31 and the vicinity thereof. 
Therefore, the amount of paper dust P which accumulates on the 
toner catching sheet 35e in the lengthwise direction varies 
depending on the amount of paper dust buildup on the opposing 
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outer circumferential portion of the photosensitive body 31. 
[004 9] With the above configuration, by making the amplitude 

of the vibration greater by making the free length LI in the 
central section in the lengthwise direction of the toner catching 
5 sheet 35e that opposes locations where there is a large amount 
of paper dust buildup on the outer circumferential portion of 
the opposing photosensitive body 31 longer than the free length 
L2, the paper dust can be easily separated from the toner catching 
sheet 35e and collected from the open portion 35a by vibration, 

10 as shown in FIG. 5(B). 

[0050] Here, the paper dust can be collected from the open 

portion 35a, which is located further downstream in the direction 
of the arrow Y from the location at which is disposed the toner 
catching sheet 35e because wind is generated in the direction 

15 of the arrow Y by rotation in the direction of the arrow Y of 
the photosensitive body 31. In other words, the paper dust P 
is separated from the toner catching sheet 35e without clumping 
by the vibration, and flows into the open portion 35a by riding 
the flow of this wind. Accordingly, the paper dust can be 

20 efficiently collected at sections on the toner catching sheet 
35e opposing the paper dust buildup location, where paper dust 
accumulates easily . 

[0051] Further, since the free lengths LI and L2 of the 

toner catching sheet 35e are configured corresponding to the 
25 central section of the paper in the sub scanning direction which 
is where the paper touches the separating member 24 and where 
the paper dust P is generated, the free length Ll at the section 
on the toner catching sheet 35e which opposes more specific 
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locations where there is a large amount of paper dust buildup 
on the outer circumferential portion of the photosensitive body 
31 can be made longer, thereby making it possible to collect 
the paper dust P more efficiently in sections where the paper 
5 dust P accumulates easily in the toner catching sheet 35e. 
[0052] Moreover , by configuring the free lengths LI and 

L2 using the sheet attaching member 35f , the shape of the other 
end portion of the toner catching sheet 35e on the side where 
it touches the outer circumferential portion of the 

10 photosensitive body 31 is not limited for configuring the free 
lengths LI and L2, making it possible to make the other end 
appropriately touch the outer circumferential portion of the 
photosensitive body 31 by forming the above other end portion 
parallel to the lengthwise direction of the paper, and thereby 

15 making it possible to receive the paper dust P and the residual 
toner which are scraped off by the cleaning blade 35c with the 
toner catching sheet 35e. 

[0053] Note also that in the embodiment of the present 

invention, the location of paper dust buildup on the outer 

20 circumferential portion of the photosensitive body 31 is the 
central section in the axial direction of the photosensitive 
body 31, but this is not a limitation, and sections opposing 
locations where the paper dust from the paper is generated by 
the separating member 24 may be made the locations of the paper 

25 dust buildup, 

[0054] FIG. 7 is a cross-sectional view showing a partial 

enlargement of the image forming portion provided in the image 
forming apparatus in which a cleaning device according to another 
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embodiment of the present invention is applied. The cleaning 
device according to the present embodiment is configured with 
the cleaning unit 35 and the paper peeling claw 38. The 
configuration of the cleaning unit 35 is the same as that shown 
5 in FIG. 2. 

[0055] In FIG, 7, the paper peeling claw 38 is disposed 

between the image transferring device 34 on the outer 
circumferential portion of the image bearing member 31 and the 
cleaning unit 35, and performs a separating and abutting operation 

10 with respect to the outer circumferential portion of the image 
bearing member 31 upstream of the cleaning unit 35 in the rotating 
direction of the image bearing member 31 which rotates holding 
image information as an electrostatic latent image and as a visible 
image . The paper peeling claw 38 is provided with a paper peeling 

15 portion 38a for peeling a paper M which has been adhered to the 
image bearing member 31 and a vibrating portion 38b which causes 
the toner catching sheet 35e, which is provided in the cleaning 
unit, to vibrate accompanying a separating and abutting 
operation . 

20 [0056] The paper peeling claw 38 has two points of action 

with respect to a single rotating center, the first point of 
action being the paper peeling portion 38a for separating and 
abutting with respect to the outer circumferential portion of 
the image bearing member, and the second point of action being 

25 the vibrating portion 38b for abutting the toner catching sheet 
35e . 

[0057] Accordingly, the peeling of the paper M adhered to 

the image bearing member 31 at the first point of action and 
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the vibration of the toner catching sheet 35e at the second point 
of action are performed by a rotating operation centered around 
a single rotating center 38c of the paper peeling claw 38 . 
[0058] The paper peeling portion 38a and the vibrating 

5 portion 38b which are the points of action of the paper peeling 
claw 38 are positioned sandwiching the rotating center 38c on 
either side thereof, so when rotating around the rotating center 
38c, the paper peeling portion 38a and the vibrating portion 
38b move in opposite directions. 

10 [0059] Therefore, when the paper peeling portion 38a is 

touching the image bearing member 31 (see FIG. 7 (A) ) , the vibrating 
portion 38b positions the toner catching sheet 35e on the side 
of the cleaning unit 35, and when the paper peeling portion 38a 
is separated from the image bearing member 31 (see FIG. 7 (B) ) , 

15 it positions the toner catching sheet 35e on the side of the 
image bearing member 31* 

[0060] The paper peeling claw 38 has friction charge 

characteristics of the same polarity as the charge 
characteristics of the residual toner. Therefore, the residual 
20 toner does not attach to the paper peeling claw 38, and the paper 
M can be prevented from being soiled by the residual toner via 
the paper peeling claw 38. 

[00 61] FIG. 8 (A) and FIG. 8(B) are a lateral cross-sectional 

view and a planar view showing the exterior of the paper separating 
25 member in a paper feeding portion of the image forming apparatus. 
[0062] Here, the majority of the generation of the paper 

dust P is caused by friction, etc. between the paper M and the 
feed roller 24a and the plate member 24b when the paper M, which 
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has been transported from the paper feeding tray 21, etc., is 
separated into a single sheet in the feed roller 24a and the 
plate member 24b during image formation. In the embodiment of 
the present invention, the feed roller 24a and the plate member 
5 24b touch the paper M in the central section in the sub scanning 
direction of the paper M, so the paper dust P is generated from 
a paper dust generating portion Ma, which is the central section 
in the sub scanning direction of the paper M. 
[0063] The paper dust P is charged through friction with 

10 the transporting rollers and so on, which are not shown in the 
drawings, during transportation of the paper, and therefore 
attaches to the outer circumferential portion of the image bearing 
member 31 during transfer of the toner image to the outer 
circumferential portion of the image bearing member 31. 

15 Accordingly, a large amount of the paper dust P builds up at 
a paper dust attaching section 31a which is the central section 
in the direction perpendicular to the transporting direction 
of the paper M on the outer circumferential portion of the image 
bearing member 31, so that the amount of the paper dust P attached 

20 to the outer circumferential portion of the image bearing member 
31 is different in the axial direction of the image bearing member 
31. In other words, the paper dust P is generated in higher 
quantities near the center in the axial direction of the image 
bearing member 31. 

25 [0064 ] Peeling power in order to peel the paper M thoroughly 

from the image bearing member 31 must be applied at a plurality 
of positions in the axial direction. Accordingly, as shown in 
FIG . 9, the paper peeling claw 38 is provided in three locations 
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in the central section in the axial direction of the image bearing 
member 31 (the direction perpendicular to the paper transporting 
direction) and sandwiching the central section on either side 
thereof. 

5 On the other hand, paper dust has low fluidity, so, as 

shown in FIG. 10(A), the paper dust P which is scraped off by 
the cleaning blade 35c easily accumulates on the toner catching 
sheet 35e. Moreover, the toner catching sheet 35e touches the 
outer circumferential portion of the image bearing member 31, 

10 so the paper dust P also accumulates at portions of the toner 
catching sheet 35e which touch the outer circumferential portion 
of the image bearing member 31 and the vicinity thereof. Here, 
the paper dust P can be collected from the open portion 35a, 
which is located further downstream in the direction of the arrow 

15 Y from the location at which is disposed the toner catching sheet 
35e because wind is generated in the direction of the arrow Y 
by rotation in the direction of the arrow Y of the image bearing 
member 31* In other words, as shown in FIG . 10(B), the paper 
dust P separates from the toner catching sheet 35e without clumping 

20 via the vibration of the toner catching sheet due to the vibrating 
portion 38b of the paper peeling claw 38, and flows into the 
open portion 35a riding the flow of this wind. Accordingly, the 
paper dust P can be efficiently collected at sections on the 
toner catching sheet 35e opposing the paper dust P buildup location, 

25 where the paper dust P accumulates easily. Moreover, very fine 
dust can also be eliminated since the toner catching sheet 35e 
moves due to the vibration of the vibrating portion 38b as each 
sheet of the paper M is peeled by the paper peeling claw 38. 



